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Getting the code: LNHB website

R&D activities

Executables of the latest version of the code are
available at:

http://www.Inhb.fr/rd-activities/spectrum-processing- Software and tools developed by the LNHB
software/

N ‘
> Latest released version is 2.4. = T

» Previous versions are available on request but ki et o e e

n Ot re CO m m e n d ed The BztaShape program nas been ceveloped 1o improve nuclear data related to beta emission and slectron capture properties. Use of the code, with
options, and improvements over the previous versions are briefly described in the README tet file.

Beta Transitions
Mean energies, log (ft) values. beta and neutring spactra for single and multiple transtions are provided. A datanase of expermental shape factors s
included and has been updated. The uncertainties provided by the 'nput Darametsrs are 1a«en INTo account and prooagated.

Electron captures
Capture probakilites and capturs-to-beta-plus ratos are provided for 2ach atomic sukshell The logift) value of 2ach transtion is calculatec. For a given
branch, the splitting between capturs 3nd beta plus transitons is 2lso determinsd.

The spactra and capture probabilives pre-caloulatec with BstaShape are avai'sble on the stomic and nucear dats pags, in the column ‘ASCH Fles by
clicking on the 'B' button for the desired nuclide.

REFERENCES:

=X Mougest, Apphed Radiation and sctopes 201 (2025) 111008
Do ﬂu\."ﬁu o8I0 e 20 2023110013

phed Rediation and Isctopes 154 |2019) 106834
DOH: Mttga./idorory/ 101010/ eprdd v 1019 1033584

 Download the executables
for your OS.

« Unzip.

* Open the main directory.

04 (Zip file, 22.7 MB)

g (Zip file, 21.6 MB)

rey (M1) (Zip file, 7.57 MB)
5 Moncerey (Intel) (Zip file, 7.65 MB)
taShape - ReadMe (Txz file)

Warning: For Linux/macOS users, please read first the README file about the environment variable PATH.
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http://www.lnhb.fr/rd-activities/spectrum-processing-software/

Laboratoire National

Contents LNHB

Henri Becquerel

Main program is ‘betashape’, which calls the others programs. Windows version contains ‘cmd.exe’ for
opening a terminal.

‘External_files’ directory contains important information required by the code:

» Current version.

Tabulated parameters to speed-up the atomic wave function calculation.

Tabulated parameters of atomic screening and exchange corrections in beta decays.
Recommended Q-value database from Atomic Mass Evaluation 2020.

Database of experimental shape factors (beta spectra) and related publications.

YV V V V

Benchmark to test the code on your computer:
> ‘bench’ directory contains executed files for 40K, 130Cs, 133] and 205Pbh decays.
» ‘mybench’ script performs the calculations and calls ‘mydiff’ script to compare each file, line by line.

Readme file contains basic information:

» How to use the code: path, options, example of command line.
» Benchmark calculations.

» Description of CSV files.

» History of changes since the first version.
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Laboratoire National

Input file LNHB

Henri Becquerel

ENSDF files are taken as standard input of the BetaShape code.
v" Extraction of relevant information for all beta and electron capture transitions in the decay scheme.

v Determination of the parameters required for the calculation, e.g. transition energy, transition nature,
transition intensity.

v Uncertainties on input parameters are propagated.
v Several decay schemes or even a mass chain can be given at once.
Il Some instabilities have been observed and perfect execution is not guaranteed.

— Current solution is to write down a short script that splits the input file in different sub-files, which are
next executed independently. Eventually, the updated sub-ENSDF-files can be gathered in a single

updated ENSDF file.
v This solution works very well when going through the entire ENSDF database (log-ft review).

Download the ENSDF files of 138La decay
 |AEA Livechart: https://www-nds.iaea.org/relnsd/vcharthtm!|/VChartHTML.html

* NNDC NuDat: https://www.nndc.bnl.gov/nudat3/
« DDEP:;: http://www.Inhb.fr/nuclear-data/nuclear-data-table/
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Running the code

65.2% 9 ngLa 0
103.6 (20) 10° a
¥ (%)
Il 138 3 has two
tkeV) o 65.2
decay mOdeS 1435816 S |
Stable g 0
138
=Ba
Q* = 1740 keV
138 'u
o 57'—3 34 8%

1036 (20)10° a

A (keV)
. | 788.744
9 9 Stable
138
=Ce

Q" =1051.7 keV

4
» Open a terminal.
» Run the code with default options
C:\...> betashape Lal38.txt
Note 1: Input file is a text file in ENSDF format, whatever the extension.

Note 2: Several programs are called during the global execution. Full
rights (read, write, execute) are required in the BetaShape directory.

» Look at the output files generated:. .read, .trans., .rpt., .new in the
BetaShape directory, and .bs in the created Lal38 sub-directory.
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138BA

138BA H
138BA ¢
138BA ¢
138BA2c
138BA ¢
138BA2c
138BA ¢
138BA2c
138BA d
138BA d
138BA <G
138BA2cG
138BA cL
138LA P
138LA cP
138LA cP
138BA N
138BA cN
138BA PN
138BA L
138BA L
138BA E
138BAS E
138BA cE
138BA2cE
138BA G
138BAS G
138BA <G
138BA <G
138BA2cG

138CE

138CE H
138CE DG
138CE CG
138CE2CG
138CE ¢
138CE2c
138CE ¢
138CE2c
138CE3c
138CE d
138CE d
138CE d
138CE d
138CE cL
138LA P
138LA cP
138LA cP

Laboratoire National

LNHB

Henri Becquerel

L38LA EC DECAY 2016QUe1,1984MA46 17NDS 201711

TYP=FUL$AUT=JUN CHEN$CIT=NDS 146, 1 (2017)%$CUT=30-Sep-2017%

See {+138}La adopted levels for parent information

2016QuBl: measured E|b, I|b. Deduced electron capture probabilities for
K, L and M, Q-value.

1984Mad6: measured E(K X-ray), I(K X-ray). Deduced subshell capture
ratio.

Others: 2815Gi83, 1997Nil2, 1983No82, 1996Pa2l, 1993Ku22, 19815a42,
1979Ta21, 1977Ce04, 1972Ma31, 1966Deb4

1982TAAA: Nature 300, 515 (1982)

1983TAAA: Nature 306, 504 (1983)

E,M$Quoted values are from Adopted Gammas. Values and arguments from
this data set are given in comments.

E,J,T$From Adopted Levels

a.e 5+ 1.83E+11 Y1 1742 3
1,T$From Adopted Levels of {+138}La
QP$From 2017Wal®
1.0 8.655 4 1.52
BR$From Adopted Levels of {+138}La
1.0 3
a.e o+ STABLE
1435.803102+

65.5 4 17.24 3 2U
CK=8.635 5%CL=0.277 4%CM+=0.0886 14
IE$from {+138}La |e decay branching ratio in Adopted Levels of
{+138}La.
1435.795 10 108 E2

CC=0.00087$KC=0.00074 2

E$1435.8 {I4} (1977Ce04), 1435.70 {I7} (1979Ta21)

M$(L+M+...)/K capture ratio=0.48 {I16} (1984Mad6); L/K=0.391 {I3},
M/K=8.102 {I3}, M/L=0.261 {I9} (2016Quol)

138LA B- DECAY 1980M004,1983N082,2016QUO117NDS 201711

TYP=FUL$AUT=JUN CHEN$CIT=NDS 146, 1 (2017)%$CUT=30-Sep-2017%
CC$FROM BrIcc v2.3a (10-Sep-2014) 2008Kie7, "Frozen Orbitals" appr.
MR$IF NO VALUE GIVEN IT WAS ASSUMED MR=1.80 FOR E2/M1,

MR=1.88 FOR E3/M2 AND MR=8.18 FOR THE OTHER MULTIPOLARITIES

See {+138}La adopted and {+138}La |e decay dataset for additional
information

Others: 1956Tul7, 1957G128, 1966Ded4, 1972E182, 1972Ma3l, 1977Ce84,
1979Ta21, 19815242, 1993Ku22, 1997Nil2, 2008Ta24, 2005Be73, 2012Que2,
2815Gi83, 2815Gies

1952MuAA: Phys Rev 87, 681 (1952)

1982TafA: Nature 300, 515 (1982)

1983TafA: Nature 306, 504 (1983)

1983NoAA: Nature 306, 503 (1983)

E,J$From Adopted Levels

a.e 5+ 1.83E+11 Y1 1852 4
1,T$From Adopted Levels of {+138}La

QP$From 2017Wal®
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Laboratoire National

Output file .read LNHB

Henri Becquerel

Information read from the|input filel Lal38.txt

Level record|has been found

H################################### Daughter energy of the final level: G.S.
Level spin and parity | Read: 8+ | Treated as: @+
Identification record|has been found Level half-life not given.

Daughter Z: 58 Daughter A: 138 Symbol: Ce
Transition type: B- e m oo

Estimated parent nuclide from identification record: Z 57, A 138 Level record|has been found
Daughter energy of the final level: 788.744 (8) keV
Parent record|has been found Level spin and parity | Read: 2+ | Treated as: 2+
Parent Z: 57 Parent A: 138 Symbol: La Level half-life not given.
Parent energy of the initial level: G.S.
Parent spin and parity | Read: 5+ | Treated as: 5+ Beta - record|has been found
Parent half-life: 1.83E11 (1) Y or 3.258E18 (32) S Measured endpoint energy of the beta - transition: 264 (4) keV
Parent Q-value: 1852 (4) keV Intensity of the beta - branch: 34.5 (4) %
Transition order: 2nd forbidden unique
Total branching ratioj @.345 (4) Log ft of the beta - transition: 18.85 (4)

Average energy of beta - spectrum: 97.5 (37) keV

Branching ratio multiplier| 1

B
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Laboratoire National

Output file .trans LNHB

Henri Becquerel

B o o b i 2]

Transitions [that have been found.

Parent nucleus: 57-La-138 [5+] g.s. --»> Daughter nucleus: 58-Ce-138 [2+] 788.744 (8) keVv

Half-life of the parent nuyclide: 3.258E18 (32) s

Beta - trancition |Order: |2nd forbidden unique

Transition energy|calculated from Q-value and level energies: 263.3 (408) keV. For information, given measured Emax: 264 (4) keV.
Total normalization of the beta - decay: 1

Mormalization of this transition: 34.5 (4) %

Average energy of beta - spectrum: 97.5 (37) keV

Log ft of the beta - transition: 18.85 (4)

#is#idndn i itdndn it ddgdn i tdn gty

Transition order (nature) determined from spins and parities of
initial and final levels. If several given, treated as allowed.

Summary

1 nucleus and 1 transition has been read.

Parent nucleus: 57-La-138

1 transition has been read (1 B-). Transi_tion energy det_ermined from _Q-value gnd level
energies, with propagation of uncertainties. Endpoint energy
R EREERHRREEEREERE R R R not Used (ENSDF po“Cy: glven Only If measured)'

Commissariat a I’énergie atomique et aux énergies alternatives BetaShape version 2.3 — Manual



Output file .rpt

Report file in LogFT style. Summary
of the results.

For each transition:
» Cards that identify the transition.

» OlId card / New updated card. Can
be Parent card if Q-value updated.

» Additional information.

Results summarized as BetaShape
runs: B- first, then EC and finally B+.

Brief summary of total transitions
considered and number of added
lines in the updated ENSDF file.

Commissariat a I'énergie atomique et aux énergies alternatives

Laboratoire National

LNHB

Henri Becquerel

[nput file: Lal38.txt
Output file: Lal38.new

Input file: 64 lines
Output file: &7 lines

Added new lines: 3
--% Output file is consistent.

FRwn R R R R e B- DECAYS ssfisbndnsstinn i tihnihnstiita it

138LA P 0.0 5+ 1.83E+11 Y1 1852 4 - PARENT

138CE N 1.8 8.345 4 2.98 - MORMALIZATION
138CE PN 1.8 3 - PRODUCTIOMN NORMALIZATIOM
138CE L 788.744 g 2+ - LEVEL

#¥%%% BR*NB from PN record ***¥#

From calculated spectrum: —2U" transitionassumed.

Emean 98.8 (15) keV | log ft 18.077 (40)

Erom measured spectrum

Emean 91.6 (15) keV | [For information] log ft 17.293 (39)

* log ft

138CE B 264 4 34.5 4 18.05 4 20 - OLD CARD
138CE B 264 4 34.5 4 18.a77 48 2U - NEW CARD

* Mean energy

138CES B EAV=S97.5 37 OLD CARD
138CES B EAV=91.6 15 NEW CARD

138CE DB $Cexp(W)=(1+C{-1}W+C{-3}W{+2}) (cont.) ADDITIONAL NEW CARD

138CE2 B C1=-1.319 6 $C3=0.4982 38 (28195A36) -| ADDITIONAL MEW CARD
138CE DB |*(q{+4}+(16/3)|1{-2}q{+2}p{+2}+|1{-3}p{+4}) -| ADDITIONAL NEW CARD

———————— Total: 1
———————— Added lines: 3
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cea

138CE
138CE
138CE
138CE

H
DG
caG

138CE2CG

138CE

C

138CE2c

138CE

C

138CE2c
138CE3c

138CE
138CE
138CE
138CE
138CE
138LA
133LA
138LA
138CE
138CE
138CE
138CE
138CE
138CE

d
d
d
d
clL
P
cP
cP
M
ch
PN
L
L
B

138CES B

138CE
138CE

cB
G

138CES G
138CES G

138CE

c@

138CE2cG

138CE

c@

Output file .new

Input ENSDF file: La138.txt

138LA B- DECAY 1988M0e4d ,1983N082, 2616QUa117NDS
TYP=FUL$AUT=JUN CHEN$CIT=NDS 146, 1 (2017)%CUT=38-Sep-2017%
CC$FROM BrIcc v2.3a (10-Sep-2814) 2008Kie7, "Frozen Orbitals" appr.
MR$IF NO VALUE GIVEN IT WAS ASSUMED MR=1.88 FOR E2/M1,

MR=1.8@ FOR E3/M2 AND MR=8.18 FOR THE OTHER MULTIPOLARITIES

See {+138}La adopted and {+138}La |e decay dataset for additional
information

Others: 1956Tul7, 1957G128, 1966Ded4, 1972E162, 1972Ma31l, 1977Ce04,

201711

1979Ta21, 19815242, 1993Ku22, 1997Nil2, 2000Ta24, 2005Be73, 20120u02,
2015Gi83, 2015GieS5
1952MuBA: Phys Rev 87, 681 (1952)
1982TaAA: Nature 300, 515 (1982)
1983TalA: Nature 306, 504 (1983)
1983NoAA: Nature 306, 503 (1983)
E,J1%From Adopted Levels
0.0 5+ 1.83E+11 Y1 1852 4
1,T%From Adopted Levels of {+138}La
QP%From 2017Wale@
1.8 a.345 4 2.98
BR$From Adopted Levels of {+138}La
1.8 3
9.8 a+
788.744 8 2+
264 4 34.5 4 18.95 4 2U
EAV=97.5 37
E$from 2016Quel. Other: 205 {I1@} (1957Gl20)
788.742 8 108 E2 0.88342

KC=0.80291 A4%LC=0.000486 6%MC=8.52E-5 12

MNC=1.88E-5 3%0C=3.81E-6 5%PC=2.18E-7 3

E$from 1980Mod4. Others: 788.66 {I7} (1979Ta21), 789.1 {I5} (1977Ce04),
789.@ {I3} (1972Gr45), 787.9 {I3} (1972Ma31)
M$from Adopted Gammas

Commissariat a I'énergie atomique et aux énergies alternatives

138CE
138CE H
138CE DaG
138CE <G
138CE2cG
138CE ¢
138CE2c
138CE ¢
138CE2c
138CE3c
138CE d
138CE d
138CE d
138CE d
138CE cL
138LA P
138LA cP
138LA cP
138CE N
138CE cN
138CE PN
138CE
138CE

Laboratoire National

LNHB

Henri Becquerel

Updated ENSDF file: La138.new

138LA B- DECAY 1988M084,1983N002,28160QU8117NDS
TYP=FUL$AUT=JUN CHEN$CIT=NDS 146, 1 (2017)$%CUT=30-Sep-2017%
CC$FROM BrIcc v2.3a (10-Sep-2014) 2008Ki@7, "Frozen Orbitals" appr.
MR$If no value given it was assumed |d=1.8@ for E2/M1,
|d=1.88 for E3/M2 and |d=8.18 for the other multipolarities
See {+138}La adopted and {+138}La |e decay dataset for additional
information
Others: 1956Tul7, 1957G128, 1966Ded4, 1972E182, 1972Ma31, 1977Ced4,
1979Ta21, 19815242, 1993Ku22, 1997Nil2, 2000Ta24, 20058273, 2012Qud2,
2815Gi83, 2815Gies
1952MuAA: Phys Rev 87, 681 (1952)
1982TaAA: Nature 300, 515 (1982)
1983TaAA: Nature 306, 584 (1983)
1983NoAA: Nature 306, 583 (1983)
E,J%From Adopted Levels
8.8 S5+
1,T$From Adopted
QP$From 20817Wal@
1.9 8.345 4 2.90
BR$From Adopted Levels of {+138}La

1.8 3

201711

1.83E+11 Y1
Levels of {+138}La

1852 4

8.8 B+
788.744 8 2+

138CE
138CES
138CE2
138CE DB
138CE DB

mom @i

264 4 34.5 4
EAV=91.6 15

C1=-1.319 6 $C3=0.4982 38 (20195A36)
$Cexp(W)=(1+C{ -1 W+C{ -3 W{+2}) (cont.)

| *(a{+4}+(10/3) [1{-2}q{+2}p{+2}+|1{-3}p{+4})

18.077 48 2U

138CE cB
138CE @
138CES G
138CES G
138CE <G
138CE2cG
138CE <G

E$from 2016Qu@l. Other: 205 {118} (1957G120)
788.742 8 100 E2

KC=0.00291 4$LC=0.000406 63MC=8.52E-5 12
NC=1.88E-5 3$0C=3.01E-6 5$PC=2.10E-7 3
E$from 1980Mo@4. Others: 788.66 {I7} (1979Ta21), 789.1 {I5} (1977Ced4),
789.0 {I3} (1972Gr45), 787.9 {I3} (1972Ma31)

M$from Adopted Gammas
BetaShape version 2.3 — Manual _
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Experimental
shape factor

Mean energies,
log ft values,
analysis
parameters

Output file .bs — single B transition

Laboratoire National

LNHB

Henri Becquerel

BetaShape

Version: 2.3 beta (89/2023)

Author: X. Mougeot (xavier.mougeotf@cea.fr)

CEA, LIST, Laboratoire MNational Henri Becquerel (LMNHB), Gif-sur-Yvette F-91191, France
Please cite: X. Mougeot, Applied Radiation and Isotopes 281 (2623) 111918

Parent nucleus: 57-La-138 [5+] g.s. --> Daughter nucleus: 58-Ce-138 [2+] 788.744 (8) keVv
Calculation of the 2nd forbidden unique transition from the beta - decay of La-138

Numerical screening correction is considered.
Radiative correction is considered.

Atomic exchange correction is considered.
Atomic overlap correction is considered.

Transition parameters and
options used in calculation

End-point energy: 263.3 (48) keV Energy step: 8.8 keV Intensity: ©.345 (4)

An experimental shape factor has been found: (1 - 1.319%W + ©.4982*W"2) * (g™4 + (18/3)*1 2*%g"2*%p”2 + 1 _3%p~4)

Energy range of the measurement: 5 - 265 keV In database, transition #1380

From [28195A36] R. Sandler, G. Bollen, J. Dissanayake, M. Eibach, K. Gulyuz, A. Hamaker, C. Izzo, X. Mougeot, D. Puentes, F. G. A. Quarati, M. Re
Ringle, I. Yandow, Phys. Rev. C 108, 814308 (2819)

Input mean energy: 97.5 (37) keV
Mean energy from the calculated spectrum: 98.8 (15) keV
Mean energy from the experimental shape factor: 91.6 (15) keV

Input log ft value: 18.05 (4)

Log ft value from the calculated spectrum: log ft 18.877 (40) with components: log f -0.897 (48) or f-value ©.127 (12) and log partial T1/2 18.
[For information] Log ft value from the experimental shape factor: log ft 17.293 (39) with components: log f -1.681 (38) or f-value 8.8209 (18)
Agreement of the experimental and calculated spectra in [5,265] keV: 94.61 %

Corresponding disagreement: 5.39 %

Variation of the mean energies: 7.81 %

E(keV) dN/dE calc. unc. dN/dE exp. unc.
8.9 1.93892e-83 2.4215%9e-85 2.28750e-83 2.91724e-85 Beta SpeCtra .
0.8 1.89432e-03 2.484562-05 2.28432e-03 2.92507e-05 Option: antineutrino spectra
1.6 1.86886e-083 2.3966%9e-085 2.28108e-83 2.93250e-85

Commissariat a I'énergie atomique et aux énergies alternatives
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Output file .bs —total B spectrum

Laboratoire National

LNHB

Henri Becquerel

BetaShape

Version: 2.3 beta (89/2823)
Mougeot (xavier.mougeot@@cea.fr)

Author: X.

CEA, LIST, Laboratoire Wational Henri Becquerel (LMNHB), Gif-sur-Yvette F-91191, France
. Mougeot, Applied Radiation and Isoctopes 201 (2023) 111018

Please cite:

Total beta - spectrum from the La-138 decay. See file of each transition for more details.

Mean energy

E(keV)
a.

O ~ Wl W R®
00D M EBEOONODONDNEDNDDNEBEONDD

[1s]

18.
18.
11.
12.
13.
14.
14.

Commissariat a I'énergie atomique et aux énergies alternatives

from the total beta - spectrum: 91.6 (15} keV

ditot/dE b-

[RST S SR N R E I SE S S S S S S e

.28750e-03
.28432e-03
.28188e-03
277 79e-03
.27444e-083
.27184e-03
.2675%e-83
.2648%e-03
.26855e-083
.25655e-083
.25330e-03
.24961e-03
.24587e-03
.24398e-83
.24818e-03
.23633e-03
.23244e-83
.22851e-03
.22454e-83
.22052e-03

unc.

b R R R B R B R R ORI R R R R R RS R B N

.91724e-85
.92587e-85
.93250e-05
.93952e-05
.94614e-05
.95237e-05
.95822e-85
.9636%9e-05
.96878e-85
.97351e-85
.9778%e-05
.981%9Be-05
.98558e-05
.9872%e-85
.99845e-085
.99329e-05
.99579e-085
.99797e-05
.99985e-85
.88141e-085

Total beta spectrum of the decay is built from single
transition spectra normalized to the branching ratios.
Experimental spectrum is preferred if any.

Total mean energy of beta emitted particles is determined.
Uncertainties are propagated.

Il Energy step can be not constant in order to keep more
information at low energy even with large endpoint energy.

Optional: (anti)neutrino spectrum.

BetaShape version 2.3 — Manual



Laboratoire National

Output file .bs — single EC transition LNHB

Henri Becquerel

Not identical if B+ competes

BetaShape
Version: 2.3 beta (©9/2023) . TTTTTTm TS SS oo m S / \\ """""""""""
Author: X. Mougeot (xavier.mougeot@cea.fr) Relative capture probabilities Capture probabilities
CEA, LIST, Laboratoire National Henri Becquerel (LNHB), Gif-sur-Yvette F-91191, France
Please cite: X. Mougeot, Applied Radiation and Isotopes 154 (2819) 188884 PK = 8.6527 (48) PK = 8.6527 (48)
PL1 = ©.15986 (42) PL1 = @.15986 (42)
______________________________________________________________________________________ PL2 = 9.99494((5§ PL2 = ©.88494 (5)
PL3 = ©.0984 (31 PL3 = @.0984 (31)
Parent nucleus: 57-La-138 [5+] g.s. --> Daughter nucleus: 56-Ba-138 [2+] 1435.8063 (18) keV PM1 = ©.83911 (28) PM1 = ©.83911 (20)
Calculation of the 2nd forbidden unique transition from the electron capture decay of La-138 PM2 = ©.801382 (19) PM2 = ©.001302 (19)
PM3 = ©.0243 (9) PM3 = @.8243 (9)
Transition energy: 306.2 (30) keV PN1 = @.8101 (1) PN1 = @.8101 (1)
PM4 = 7.94E-5 (35) PM4 = 7.94E-5 (35)
PM5 = 1.75E-4 (11) PM5 = 1.75E-4 (11)
---------------------------------------- PN2 = 3.26E-4 (6) PN2 = 3.26E-4 (&)
Ratios of relative capture probabilities PN3 = ©.88558 (22) PN3 = ©.08558 (22)
PO1 = ©.881990 (32) PO1 = ©.001998 (32)
PL1/PK = ©.2449 (21) PN4 = 1.73E-5 (8) PN4 = 1.73E-5 (8)
PL2/PK = 8.08756 (13) PN5 = 4.48E-5 (31) PNS = 4.48E-5 (31)
PL3/PK = 8.151 (6) PO2 = 5.44E-5 (15) PO2 = G5.44E-5 (15)
PM1/PK = ©.05939 (8) PO3 = 7.78E-4 (39) PO3 = 7.70E-4 (39)
PM2/PK = ©.001995 (44) H : H PP1 = 2.29E-4 (&) PP1 = 2.29E-4 (6)
P/PK = 0.0373 (16) < Detailed information for subshells.
PN1/PK = ©.01548 (27) Combmed fOI’ shells. K = ©.6527 (48) K = ©.6527 (48)
PM4/PK = 1.22E-4 (8) p L = 8.2632 (33) L = @8.2632 (33)
PM5/PK = 2.6BE-4 (20) M= ©.8658 (11) M= 8.8650 (11)
PN2/PK = 5.0@E-4 (13) M= ©.01608 (33) N = ©.01600 (33)
PN3/PK = ©.00843 (41) 0= ©8.00281 (7) 0= 0.08281 (7)
na/oK < ocers (12) PooEEe® Po 2mES (O
PN5/PK = 6.7E-5 (5) If B+ Competes
PO2/PK = 8.33E-5 (29) N I P N
PO3/PK = ©.80118 (7) v Spllttlng of the branch also Capture branch from input data Input log ft value (ec): 17.24 (3)
PP1/PK = 3.51E-4 (11) ) Int it dated P . o
glven ntensiues up atea. Tec = 65.5 (4) % Log ft value (ec) = 17.269 (35)
L/K = ©.483 (8) : -

_ v . . with log f = -1.426 (34)
M/K = ©.8996 (24) EC/B+ ratios also given for or f-value - 0.0375 (29)
N/K = ©.0245 (7) and log partial T1/2 = 18.696 (5)
0/K = 0.00431 (14) subshells, shells and total.

P/K = 3.51E-4 (11)
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Options (1) LNHB

Henri Becquerel

Default values and other options

« Screening: sc=1 for numerical (tabulated) model.
Others: sc=2 for Rose model; sc=3 Biihring model; sc=0 to turn off.

« Exchange: ex=1 for numerical (tabulated) model (B- transitions). Other: ex=0 to turn off.
* OQverlap: ov=1 for atomic overlap correction (B transitions). Other: ov=0 to turn off.

« Radiative corrections: rd=1 to turn on. Other: rd=0 to turn off.

 Experimental shape factor: ff=1 look for in the database. Other: ff=0 to turn off.

* Neutrinos: nu=1 for printing information (spectra, mean energies) in output files. Default is nu=0, i.e. not printed.

A =1 approximation: 11=1 for additional calculation of simplified theoretical shape factors.
Default is 11=0 for full calculation.

» Precision digits: outprec=5. Others: any positive integer.

« Spectrum binning: Nstep=300 calculated energies (constant step determined from maximum energy).
Others: any positive integer.
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Options (2) LNHB

Henri Becquerel

Default values and other options

« EC and B+ intensities: fixint=0 for calculating and updating the splitting of the branch between EC and B+.
Other: fixint=1 for keeping the intensities from the input file.

« Spectrum energy step: myEstep=0. energy steps managed automatically.
Others: any positive number as constant energy step (in keV) for all calculated spectra. Additional output files.

« Q-values: -qval for automatic update from AME2020 recommendations.
Default: turned off; Q-value from input file is kept.

* Rounding limit of uncertainties: unc_digit=50. Other: any integer from 1 to 99.

« Asymmetric uncertainties: -asym to turn on their treatment. Default: symmetric uncertainty treatment.

« Saisinuc: -saisinuc for creating a specific formatted output file for the Microsoft Access database of DDEP
evaluations. Default: turned off.

« -csv for creating CSV files (separator is ', ') for B- and EC/B+ transitions. Default: turned off.

« -csv_fr for creating CSV files in French version (separator is ‘ ; ‘). Default: turned off.
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CSV file LNHB

Henri Becquerel

Opened in text editor
& BetaShape

# Version: 2.3 beta (09/2023)
# Author: X. Mougeot (xavier.mougeot@cea.fr)
# CEA, LIST, Laboratoire National Henri Becquerel (LMNHB), Gif-sur-Yvette F-91191, France
# Please cite: X. Mougeot, Applied Radiation and Isotopes 201 (2023) 111018
#
# Input file: I133.txt
#
# parent symbol, Z, A, Jpi, level energy, unc, daughter symbol, Z, A, Jpi, level energy, unc, Q, unc, half-life, unc, unit, transition nature, transition nature use
I, 53, 133, 7/2+, ®, @, Xe, 54, 133, 11/2-, 233.219, ©.815, 1757, 4, 7.513E4, 299, s, 1U, 1U, 1.87, ©.86, 9.951, ©.825, 1271, 19, 1523.8, 4, 568, 1.7, ,
I, 53, 133, 7/2+, @, @, Xe, 54, 133, 5/2+, 529.872, ©.883, 1757, 4, 7.513E4, 298, s, A, A, 83.42, ©.21, 6.847, ©.806, 78, 1, 1227.1, 4, 438, 1.7, ,
I, 53, 133, 7/2+, @, @, Xe, 54, 133, (7/2,9/2,11/2)-, 743.75, ©.816, 1757, 4, 7.513E4, 299, s, A, A, 1.81, 0.96, 8.2081, ©.016, 38.2, 0.5, 1013.3, 4, 349.2, 1.6, ,
I, 53, 133, 7/2+, @, @&, Xe, 54, 133, (7/2)+, 875.331, @.ee05, 1757, 4, 7.513E4, 290, s, A, A, 4.15, ©.13, 7.619, ©.815, 23.03, ©.38, 881.7, 4, 296.2, 1.6, ,
- - P - F — —~ r — a - Fa Fo A Fah o - M~ P Tt ] - - ra-Sra L n n e FE T e ~ e ~ P M~ v om ~ar - S ~ - —
Opened in Excel
A B/ C| D E F G H| I J K L M | N ] P Q R S T u Vv W X Y Z AN AB | AC  AD | AE

1 |# BetaShape
2 |# Version: 2.3 beta (09/2023)
3 |# Author: X. Mougeot (xavier.mougeot@cea.fr)
4 |# CEA, LIST, Laboratoire National Henri Becquerel {LNHB), Gif-sur-Yvette F-91191, France
5 |# Please cite: X. Mougeot, Applied Radiation and Isotopes 201 (2023) 111018
6 |#
7 |# Input file: 1133.txt
8 |#

# parent o level daughter . level . .. transition fransition branching transition mean mean

symbol A pi energy unc cymbol A Jpi energy unc Q unc  half-life unc  uni nature nature % unc  logft  unc  f-value unc energy unc energy unc energy unc
9 | used cale exp
10_ | 53 133 7/2+ 0 0 Xe 54 133 11/2- 233.219 0.015 1757 4  7.513E4 290 s iU iU 1.07 0.06 9.951 0.025 1271 19 1523.8 4 568 1.7
11_ | 53 133 7/2+ 1] 1] Xe 54 133 5/2+ 529.872 0.003 1757 4  7.513E4 290 s A A 83.42 0.21 6.847 0.006 78 1 1227.1 4 438 1.7
12_ | 53 133 7/2+ 0 0 Xe 54 133 (7/2,9/2,11/2)- 743.75 0.016 1757 4  7.513E4 290 s A A 1.81 0.06  B8.201 0.016 38.2 0.6 1013.3 4 3492 1.6
13_ | 53 133 7/2+ 1] 1] Xe 54 133 (7/2)+ 875.331 0.005 1757 4  7.513E4 290 s A A 4.16 0.13 7.619 0.015 23.03 0.38 881.7 4 296.2 1.6
14 | | 53 133 7/2+ 1] 1] Xe 54 133 (1/2,3/2)+ 911.45 0.03 1757 4  7.513E4 290 s A A 0.026 0.018 9.76 0.3 19.8 0.34 845.5 4 2818 1.6
15 | | 53 133 7/2+ 1] 1] Xe 54 133 5/2+ 1052.397 0.017 1757 4 | 7.513E4 290 = A A 0.58 0.05 B8.128 0.038 10.36 0.21 704.6 4 2272 15
16 | | 53 133 7/2+ 1] 1] Xe 54 133 (7/2)+ 1236.449 0.005 1757 4 | 7.513E4 290 = A A 3.12 0.06 6.943 0.014 3.64 0.1 520.6 4 1595 14
17 | | 53 133 7/2+ 1] 1] Xe 54 133 5/2+ 1298.234 0.005 1757 4 | 7.513E4 290 = A A 3.75 0.07 6.677 0.015 2.37 0.07 458.8 4 1378 14
18 | 53 133 7/2+ 1] 0 Xe 54 133 5/2+ 1350.38 0.017 1757 4  7.513E4 290 s A A 0.397 0.012 7.478 0.02 1.59 0.05 406.6 4 120 1.4
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Playing with the options LNHB

Henri Becquerel

Try different possibilities varying the options.

Some examples:

» | want neither screening nor radiative corrections.
C:\...> betashape La138.txt sc=0 rd=0

> | want to update automatically the Q-value and create a CSV file.
C:\...> betashape Lal138.txt -qval -csv

» | want the neutrino spectra and all spectra with 1 keV binning.
C:\...> betashape Lal38.txt nu=1 myEstep=1.

» | have measured EC and B+ intensities. | trust them and | do not want an automatic update from theory.
C:\...> betashape Cs130.txt fixint=1

Commissariat a I’énergie atomique et aux énergies alternatives BetaShape version 2.3 — Manual



Laboratoire National

Possible antivirus problem LNHB

Henri Becquerel

Symantec Endpoint Protection

Diagnostic des

©  bsan.exe
Téléchargé a partir http://www.Inhb.fr/software/BetaShape_v2.2_Windows10.zip

= In Windows, such a message can append for

Détails
. | o om prowve each of the programs when run.
ignature : nproven.Insig

el . s - . . - .

Type diamayse :  Auto-Protect ot oo e Sehior ot atle Programs are not recognized in the antivirus
Evénement : Risque de sécurité détecté. d t b d b t . t
Identifié : lundi 26 septembre 2022 Trés peu d'utilisateurs atabase and can be pu In quaran Ine.
Utilisateur : XM206426 " Cefichier a 6té vu par moins de
Ordinateur : 15237360 50 utilisateurs Symantec.

» Declare the BetaShape directory and all the

Ancien

¥ Symantec a découvert ce fichier il y a plus Content as Safe
d'un an.
» Release the programs from quarantine.
'I?gllg::z‘;rgé a partir http://www.Inhb.fr/software/BetaShape_v2.2_Windows10.zip Autresi > AdmInIStrator rlghts can be necessary
Activité
Diagnostic des téléchargements a pris des actions face au risque Autres l

\/Symanten

A Dvviseon of Broadoom
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If any other problem appears...

Check your rights in the BetaShape directory: read, write and execute are necessatry.
Check the PATH: execution in local directory is required. See Readme file.
Move the input file and execute the code in the BetaShape directory.

90% of encountered cases come from an ENSDF file that does not respect the ENSDF format: e.g. file
modified by hand or generated by a specific program.

— Check the ENSDF file, e.g. running EMTCHK, FormatCheck or ConsistencyCheck.
— Look at .read file: information that has been read.

— Look at .trans file: deduced information on the transitions that are being calculated.

If message in console command: ‘Pb new file: La138.txt’
and in .rpt file: ‘--> I A problem occurs when writing the output file 'Y

— Only a single blank line at the end of input file.
v" Remove any additional line. Should not change the results.

If problem unsolved or for any other problem: send me a message at xavier.mougeot@cea.fr
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https://github.com/IAEA-NSDDNetwork/FMTCHK
https://github.com/IAEA-NSDDNetwork/FormatCheck
https://github.com/IAEA-NSDDNetwork/ConsistencyCheck
mailto:xavier.mougeot@cea.fr

Cza Thank you for attention.
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